Data Acquisition Systems (DAS) 
System Hardware Design
The major driver metrics in sensor network designs include range, power consumption, data rate, cost, processing speed and reliability [9] [10] [11] . This design therefore combines the excellent, diverse features of the Arduino Uno microcontroller in the areas of programming, cost, reliability, memory and processing speed and the appropriateness of the Zigbee communication protocol in the areas of power, range and data rate, among other wireless technologies.
The Zigbee protocol (IEEE 802.15.4), a Low-Rate Wireless Personal Area network (LR-WPAN), provides a standard for ultra-low complexity, ultra-low cost, low power consumption and low data rate wireless connectivity among inexpensive devices for sensing and controlling applications [12] . Based on the sensing, power and communication demands of the system, the design specifications presented in Table 1 were set to meet the required application. Based on the design specifications, the various components of the system, shown in Figure 3 , were selected based on their operating parameters and features. 
System Software Design
The software applications of the system development are in three phases: Zigbee configuration, microcontroller coding and GUI design.
The DRF1605H transceivers were configured using the Zigbee Module Configure V5.1 shown in Figure 6 , to transmit and receive on channel 14 within the license-free Industrial, Scientific and Medical (ISM) band (2400-2483.5 MHz band). The centre frequency of the transceivers is calculated using (1) .
where k is the channel number. For channel 14, . 
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For microcontroller programming, the code/sketch for the Arduino microcontroller (ATmega328) was written in the Arduino Integrated Development Environment (IDE) shown in Figure 7 . The ATmega328 on the Arduino Uno is preburned with a bootloader that allows new codes to be uploaded to it without the use of an external hardware programmer. It communicates using the STK500 protocol or through the ICSP (In-Circuit Serial Programming) header.
Figure 7. Arduino Integrated Development Environment
A GUI platform was developed using MATLAB programming software to interact with the hardware, for data display, plotting and analysis. The developed interface is shown in Figure 8 . 
Results and Discussion
The power consumption for the two subsystems are presented in Tables 2 and 3 , which show that the current drain and power consumption of the individual subsystem are less than 0.5 A and 1 W respectively as set in the design specifications. More so, the transceivers are configured to periodically transmit and receive at intervals of 10 s. This therefore means that the indicated values are the maximum possible values when the subsystems are in transmit/receive mode, as against when in sleep/idle modes. Figure 9 shows a sample of the transmitted, received and logged data at a particular instant of time, which had been programmed to communicate at intervals of 10s. The transmitted, received and logged data are the same which validates the reliability of the data communication of the system. Tables 4 and 5 show insignificant deviations thereby confirming the reliability and consistency of the system. o E) on 22 nd October, 2014 between 9:26:33 and 10:59:11 GMT for a differential altitude of 137.5m (i.e. 327.0 to 464.5m above sea level for the ground and maximum mountain point reached respectively) was carried out in which 855 data streams were sent from the transmitter node to the receiver node and abridged data at intervals of 10 m altitude is presented in Table 6 and the graph of temperature, pressure and relative humidity against altitude (above sea level) shown in Figures 10 to 12 revealed that temperature shows a decreasing trend from 28. 
